ABSTRACT: Transboundary animal diseases pose a serious risk to the world animal agriculture and food security and jeopardize international trade. The world has been facing devastating economic losses from major outbreaks of transboundary animal diseases (TADs) such as foot-andmouth disease, classical swine fever, rinderpest, peste des petits ruminants (PPR), and Rift Valley fever. Lately the highly pathogenic avian influenza (HPAI) due to H5N1 virus, has become an international crisis as all regions around the world can be considered at risk. In the past decades, public health authorities within industrialized countries have been faced with an increasing number of food safety issues. The situation is equally serious in developing countries. The globalization of food (and feed) trade, facilitated by the liberalization of world trade, while offering many benefits and opportunities, also represents new risks. The GF-TADs Global Secretariat has carried out several regional consultations for the identification of priority diseases and best ways for their administration, prevention and control. In the questionnaires carried out and through the consultative process, it was noted that globally, FMD was ranked as the first and foremost priority. Rift Valley fever, and today highly pathogenic avian influenza, are defined as major animal diseases which also affect human health. PPR and CBPP, a disease which is particularly serious in Africa and finally, African swine fever (ASF) and classical swine fever (CSF) are also regionally recognised as top priorities on which the Framework is determined to work. The FAO philosophyshared by the OIE-embraces the need to prevent and control TADs and emerging diseases at their source, which is most of the time in developing countries. Regional and international approaches have to be followed, and the FAO and OIE GF-TADs initiative provides the appropriate concepts and objectives as well as an organizational framework to link international and regional organizations at the service of their countries to better prevent and control the risks on animal and human health and the economic impact of TADs and emerging animal diseases.
INTRODUCTION
With increasing globalization, the persistence of transboundary animal diseases (TADs) anywhere in the world poses a serious risk to the world animal agriculture and food security and jeopardizes international trade. 1 In recent decades, the world has been facing devastating economic losses to livestock farmers from major outbreaks of TADs, such as foot and mouth disease (FMD), in Europe, 2 classical swine fever in the Caribbean and Europe (1996) (1997) (1998) (1999) (2000) (2001) (2002) , 3 rinderpest (RP) in Africa in the 1980s, 4 peste des petits ruminants in India and Bangladesh, 5 contagious bovine pleuropneumonia in Eastern and Southern Africa (late 1990s), 6 as well as Rift Valley fever in the Arabian Peninsula (2000). 7 Amblyomma variegatum, the tropical bond tick that produce heavy economic loses in Africa, has infested several islands in the Caribbean region. It has been estimated that if the tick were to enter the American continent, the economic damage of the tick would be about 1 billion U.S. dollars. 8 The avian influenza epidemic in Asia due to highly pathogenic H5N1 strain in poultry, which spread rapidly, and is characterized by mortality in chickens between 75% and 100%, resulted in the deaths and culling of some 40 million birds. The economic impact of the disease to the South East Asia was evaluated in more than 60 billion U.S. dollars. 9 In the past two to three decades, public health authorities in industrialized countries have been faced with an increasing number of food safety problems. The situation is equally serious in developing countries. In addition to known food-borne diseases, public health communities are being challenged by the emergence of new or newly recognized types of food-borne illnesses, often with serious health and economic consequences. 10 For example, result of the BSE crises, the world suffered economic loses of more than 10 billion U.S. dollars 11, 12 (FIG. 1) . The globalization of food (and feed) trade, facilitated by the liberalization of world trade, while offering many benefits and opportunities, also represents new risks. Food, a major trade commodity, is also an important vehicle for transmission of infectious diseases. Because food production, manufacturing, and marketing are now global, infectious agents can be disseminated from the original point of processing and packaging to locations thousands of kilometers away.
Currently, perhaps more than ever, sanitary and phytosanitary (SPS) measures play a role of high-priority in international trade and access to new export markets. SPS measures which conform to international standards, guidelines, or recommendations shall be deemed to be necessary to protect human, animal, or plant life or health, and presumed to be consistent with the relevant provisions of this Agreement and of GATT 1994. In assessing the risk to animal or plant life or health and determining the measure to be applied for achieving the appropriate level of SPS protection from such risk, states shall take into account the complexity of the context including socioeconomic factors and the share of responsibilities between many actors from the public and private sectors. A global vision encompassing animal and public health, food security, trade, development of developing countries, and environmental aspects must be followed. In the wake of the 2001 FMD epidemics in Europe, South America, Africa, and Asia, the OIE International Committee, through a Resolution of its 69th General Session, in 2001, and another Resolution of its 70th General Session, in 2002, called on both the OIE and FAO to pursue an international concerted effort against a certain number of diseases having significant effects on food security, poverty alleviation, food safety, public health, and access to formal markets. The report of the Temporary Committee on Foot and Mouth Disease of the European Union Parliament (October 3, 2002), concluded: "In view of the intensification of world trade and global warming, a thorough analysis of the existing and likely future threats arising from the introduction of animal diseases into the EU which could cause major economic damage is urgently needed at European level . . . . Lasting success can be achieved in efforts to control FMD worldwide only if it proves possible, through close international cooperation, to curb the disease decisively in areas where it is still endemic. The Commission should therefore do more to assist the countries concerned in their efforts to control or eradicate FMD and seek to improve cooperation with regard to information (early warning systems)."
The global nature of the problem of FMD and other TADs was also highlighted during the Ministerial Meeting on the occasion of the 31st Session of the FAO Conference in 2001. The Conference recognized the widespread and increasing impact of epidemic animal diseases, like FMD, on agricultural development, trade and food security; and stressed the need to continue the work at the national, regional and international level to combat the disease by involving all relevant stakeholders. The World Food Summit: 5 years later (WFS:fyl, 2002) reiterated the 1996 commitment and called for specific action and voluntary financial contribution to the FAO Global Trust Fund to facilitate food security programs and combat TADs.
The increasing importance of trade and expanded access to world markets by developing countries has also received high attention at the Doha Ministerial Meeting of WTO in November 2001, the UN Conference for Development in Monterrey in March 2002 and the World Summit on Sustainable Development in Johannesburg in September 2002. Enhanced trade in agricultural products in the south-to-north direction as well as among developing countries themselves is increasingly seen as a major factor in poverty reduction strategies. However, in order for developing countries to participate in formal trade in livestock products it is imperative that a concerted international effort be made for these countries to be able to fulfill the conditions and measures described in SPS.
SOCIOECONOMIC AND TRADE CONSIDERATIONS FOR THE CONTROL OF TADs
TADs impose major social and economic costs and risks to infected countries, their neighbors, and trading partners. The varying impact of TADs among stakeholders and the threat to existing and potential trade in wealthier countries complicates the question of appropriate control.
For all livestock producers, the threat of TADs increases the risk of lost production and impacts on livelihood, increasing vulnerability to poverty particularly for small-scale producers. The impact of TADs and of their control varies depending on the virulence of the disease, number of animals at risk, dependency on livestock for livelihood, and method of control.
On the consumption side, domestic consumers are concerned with the zoonotic potential of TADs and emerging infectious diseases, such as porcine Nipah virus, and the increased cost of livestock products resulting from disease outbreaks. In addition, when outbreaks of disease occur, there is inevitably an erosion of consumer confidence in the nation's food security. Particularly in the more developed countries, consumers demand guarantees for safer products, heightened government action (at no additional cost or taxation). In the aftermath of an outbreak, heightened border controls and inspections occur, and often there are stricter standards imposed for international trade. Apart from international commerce, investment in TADs control protects a vital and ready food resource-inexpensive animal protein on which consumers depend.
Certainly, the protection of trade interests is a major incentive for many countries to invest in prevention and control of TADs. Exporting countries are concerned with maintaining or expanding market shares and importing countries are concerned with protection of their domestic livestock populations. Those countries that have ability to meet and demonstrate adherence to international standards regarding TADs increases their competitiveness in the regional and international markets for livestock, commodities, and products of animal origin.
ROLE OF INTERNATIONAL AND REGIONAL ORGANIZATIONS
The two main international agencies, the Food and Agricultural Organisation (FAO) and the World Organisation for Animal Health (OIE, Office International des Epizooties) have developed their programs and activities to address the problem of controlling transboundary and emerging diseases.
The Emergency Prevention System for Transboundary Animal Diseases and Plant Pest and Diseases (EMPRES) is one of the major programs of FAO. EMPRES has four major precepts: early warning, early reaction, coordination, and enabling research. With regard to surveillance, FAO/EMPRES analyzes and disseminates warning messages, sets up surveillance networks, prepares prevention and prediction models, implements risk communication and develops systems for the management and analysis of the health information (TADinfo, EMPRES-i). The information and dissemination are done through an EMPRES discussion list (FIG. 2: 92 countries, 437 members) and discussion Forum. They also go through publications such as the EMPRES Bulletin, Early Warning Messages, Emergency Bulletins (FAO Avian Influenza Disease Emergency News), EMPRES watch and through its internet website 13, 14 http://www.fao.org/ag/againfo/home/en/home.html; http://www.fao.org/ag/againfo/programmes/en/empres/home.asp. Manuals and thematic CDs are prepared (manuals on disease surveillance and recognition, contingency planning, information systems, and Good Emergency Management Practices) and distributed widely through the FAO representations in the country members. EMPRES has international and regional partners among them are OIE, WHO, Reference Laboratories and Collaborating Centers, Regional Organizations, Donors, and NGOs.
The World Organization for Animal Health (OIE) Website 15 www.oie.int. is an intergovernmental organization with 167 Member Countries, each represented by the country's senior veterinary health official. OIE has four main objectives-to guarantee the transparency of animal disease status worldwide; to collect, analyze, and disseminate veterinary scientific information; to provide expertise and promote international solidarity for the control of animal diseases; and to guarantee the sanitary safety of world trade by developing sanitary rules for international trade in animals and animal products. OIE standards are recognized by the WTO as reference international sanitary rules. OIE has a network of reference laboratories and collaborating centers to provide scientific and technical assistance and expert advice on topics linked to disease surveillance and control. With regard to its specific mandate on disease information and early warning, OIE has a Global Information System (FIG. 3) which provides alert warning messages and weekly disease information electronic messages to its subscribers, based on official reports from OIE delegates in each country and from the OIE Reference Laboratories and from International Organizations among them FAO being the main partner.
The World Health Organization (www.who.org 16 ) is the United Nations' specialized agency for health with a mission to attain the highest level of health for all people, particularly the poor and most vulnerable. The WHO established global influenza program which is the oldest disease control program at WHO with a major task to provide global influenza surveillance. The program has a network of laboratories commissioned to study circulating influenza viruses, collected from around the world, and document changes in the viruses' genetic make-up. Today, the WHO Global Influenza Surveillance Network consists of 113 national influenza centers located in 84 countries, and four WHO collaborating centers for influenza reference and research, located in London (England), Atlanta (USA), Melbourne (Australia), and Tokyo (Japan). A fifth collaborating center, located in Memphis, USA, performs specialized work on influenza viruses in animals. The WHO network has thus contributed greatly to the understanding of influenza epidemiology and assists vaccine manufacturers both by ensuring that influenza vaccines contain antigens of the most appropriate strains and by providing them with high-yielding "seed" virus for vaccine production. WHO is also an important partner in the GF-TADs initiative and will share and pool resources to develop common disease information system with FAO and OIE to keep the international community constantly alert to the threat of outbreaks of infectious diseases.
The Regional Organizations are equally important to the success of the implementation of programs on controlling epidemic diseases. They have the mandate and authority to facilitate and conduct regional and subregional activities related to trade and socioeconomic development and some of them have a focus or a specific mandate on animal production and health, such as the Inter African Bureau for Animal Resources (IBAR) or the Association for Southeast Asian Nations (ASEAN).
FAO/OIE GLOBAL FRAMEWORK FOR THE PROGRESSIVE CONTROL OF TRANSBOUNDARY ANIMAL DISEASES
The Global Framework for Transboundary Animal Diseases (GF-TADs) 17 is a joint FAO/OIE initiative which combines the strengths of both the organizations to achieve more than would be feasible by separate efforts. GF-TADs is a facilitating mechanism meant to empower countries and regional alliances in the fight against TADs, to provide capacity building, and to assist in the establishment of program strategies for the targeted control of certain TADs based on their regional priorities. The proposal presented here has been drawn up after extensive regional and expert consultations, with inputs from stakeholders throughout the world.
Goals and Objectives of GF-TADs
The goals and objectives of GF TADs are the following:
1. To safeguard the livestock industry of developed as well as developing countries from repeated incursions of infectious disease epidemics; 2. To improve food security and economic growth of developing countries through the reduction of the damaging effects of epidemic animal diseases; 3. To promote safe trade in livestock and animal products at national, regional, and international levels.
To obtain the necessary information for the promotion of early prevention and early reaction, close interaction among national animal health services for achieving a sound regional understanding of disease occurrence is required. GF-TADs will rely on the action of countries' veterinary service and those of the Regional Organizations and their specialized animal health bodies (FIG. 4) . Since international animal health monitoring is able to single out geographical dynamics of disease occurrence only when countries report disease presence, GF-TADs intends to contribute to the strengthening of national structures and mechanisms to fulfill such reporting functions effectively.
The GF-TADs initiative is designed to initiate and support strategic regional cooperation for the control of TADs, such as avian influenza, FMD, RP, African and classical swine fevers, peste des petits ruminants, caprine and bovine pleuropneumonia, Rift Valley fever, Newcastle disease of poultry, hemorrhagic septicemia, and sheep and goat pox, among others.
Specific Aims for GF-TADs
The specific aims of GF-TADs are the following:
1. Establish Regional Support Units (RSU), with a cadre of epidemiologists and initially funded through the GF-TADs, integrated in relevant Regional Organization specialized bodies (FIG. 4) . Support of the development of regional strategies and their implementation. Support of a program for the deployment and upgrading of young professionals, integrated in the RSU. 2. Establishment of regional early warning nodes in RSU, to collect better quality epidemiological information and feed into the FAO/OIE/WHO Global Early Warning Systems. 3. Establishment of early response capacity at national, regional, and intercontinental levels for targeted disease control, based on prompt and authoritative disease investigation and diagnosis. Organize and manage a network of national and regional Epidemiology Units, with OIE-FAO Collaborative Centers alliances. 4. Strengthening of referral diagnostic and molecular biological capacity of OIE-FAO Reference Laboratories and follow-up technology transfer to National Agricultural Research Systems (NARS). 5. Securing the global status of internationally verified freedom from RP (declaration planned for 2010). 6. Definition of primary endemic areas (sources) for FMD and other selected TADs for focused efforts for the reduction of disease occurrence. 7. Provision of emergency contingency funds to countries that require immediate assistance in containment of an outbreak until other sources can be mobilized.
Identification of research programs in support of GF-TADs goals in collaboration with OIE-FAO Reference Laboratories and Collaborating
Centers, other advanced research institutes, and national and regional laboratories and epidemiology units. 9. Promotion of north-south and south-south collaboration.
Development of Regional and Global Early Warning Systems
A Regional and Global Early Warning Systems (GLEWS) for major animal diseases co-managed by FAO and OIE (and WHO for zoonotic diseases) has been developed in order to include tracking of rumor diseases occurrences. The RSU in charge of epidemiological data collection are linked with GLEWS. In these systems, the utilization of georeferenced information is promoted to better define primary endemic areas where focused action is required, risk factors are identified (e.g., refugee and other migration patterns, climatic changes that influence disease or disease-transmitting vectors, price differentials across borders), and information on marketing and trade routes is enabled down to the village level. The proposed systems will complement but not duplicate the existing OIE Animal Health Information System and will support the established obligations of member countries in international official disease reporting (FIG. 5) .
Regional Support Units
Geographical areas, based on agroecological and traditional animal production practices, have been identified in conjunction with the importance of TADs for livestock production and trade, and of their significance for the maintenance of the most important infectious agents with potential for spread between countries and regions.
Through a process of regional consultation, countries sharing similar epidemiological and ecological status with respect to the major TADs were asked to evaluate their TAD status and prioritize situations they considered to be particularly pressing and needing attention.
The regional groupings tentatively identified with proposed RSU, with the priorities identified by constituent countries (TABLE 1) .
Some Examples of Regional and International Approaches
The FAO/OIE GF-TADs agreement was signed in 2004 but its basic concept and objectives have been or are already applied to address the problems of several international crises such as RP, FMD, and highly pathogenic avian influenza (HPAI).
Global Rinderpest Eradication Programme
The Global Rinderpest Eradication Programme (GREP) is an international program which started in the mid 1990s as a unification mechanism that was a result of several regional efforts in RP eradication. RP was widely spread in Africa, Middle East, and Asia and a need for a Global Program was seen as an advantage to unify criteria and assist countries in gaining international recognition for RP freedom and their efforts. The organization of the control campaigns were based on a strong regional approach, with a global strategy which was jointly defined by the FAO, OIE, and the Regional Organizations involved. The GREP secretariat was established in FAO Rome and a time bound program was agreed. The OIE pathway for the declaration of freedom from the disease and then the infection was followed. The map (FIG. 6) shows the progress of the control of RP. The disease has disappeared from Asia, Middle East, Western, and Central Africa as well as from most of Eastern Africa. The Somali Pastoral ecosystem which includes parts of Somalia, Ethiopia, and Kenya is the only region of the world where there are still concerns of virus circulation. Intensive surveillance and disease search is implemented and no outbreak has been detected since 2003. The results of this GREP approach are such that RP could be the first animal disease to be eradicated from the entire world by 2010.
Foot and Mouth Disease
FMD is a widespread disease, and devastating crises occur regularly, as was the case in Europe four years ago.
A need for a global strategy with international surveillance and awareness are recognized and FAO and OIE are very active on that field. The European Commission for FMD (EU FMD) was established in 1954 as a statutory body of FAO, and European counties are members. The Secretariat is hosted by FAO in Rome, and the Executive Committee and the General Assembly are in charge of defining general policies and making sure that programs are following their guidance. EU FMD has clear objectives with the initial goal to combat and eradicate FMD from Europe. The current thrusts are to prevent its reintroduction, to limit the risk from countries surrounding Europe and other countries (FIG. 7) , and to elevate technical expertise. The approach is global and regional with the definition of the traditional immediate risk zones for Europe (Turkey, Middle East, North Africa, the Caucasus, and Central Asia). EU FMD also plays a role as global surveillance group for early detection of any changes in any region of the world which could suffer a new epidemic. The situation of Africa is considered to be of particular interest since five types (FIG. 8: O, A, SAT1 , SAT2, and SAT3) of viruses are circulating (FIG. 8) . The EU FMD sent warning messages a few months before the last epizootic in Europe.
A Technical Committee has been set up to regroup most of the internationally recognized experts and FAO OIE Reference Laboratories, including the World Reference Laboratory in the United Kingdom (Animal Health Laboratory, Pirbright). The partnership between FAO, EU FMD country members, reference laboratories, and OIE are developed. The support from the European Commission to develop and coordinate control programs in certain regions is important, and Tripartite meetings (FAO, OIE, and EC) are organized regularly according to the situation (in Thrace or the Caucasus, for example).
The EU FMD has an objective to become an international observatory of the FMD virus circulation "at source of risk."
Highly Pathogenic Avian Influenza
HPAI resulting from H5N1 virus has hit Asia since the end of 2003 and has had disastrous socioeconomic consequences on the poultry sector, on small farmers' livelihoods, on food security, and on rural development and trade (FIG. 9) . It has been devastating to several countries in Asia, where over 140 million chickens and ducks have died from the disease or have been culled. The impact on the economies of those countries, in terms of lost revenue, is estimated at much beyond $10 billion. The impact is greatest on millions of small farmers, i.e., the rural poor, whose livelihoods have been heavily affected by the disease.
It has become an international crisis since all regions in the World can be considered under risk due to the globalization of exchanges, with movements of animals, products, and humans and because of the possible spread of the virus through the migration of wild birds.
Avian influenza is also of concern because of its transmission from domestic poultry to humans in over 120 documented cases, causing the death of more than 60 people. If its mutation or reassortment events occur which allow the virus to become transmissible between human hosts, a serious human influenza pandemic is likely to ensue unless detection and containment efforts from those responsible for human health and welfare are stepped up. The veterinary community has a responsibility to ensure that cases of avian influenza in birds and other animals are properly controlled. To stop it in its tracks, avian influenza requires extraordinary political commitment, substantial investments, concerted international cooperation, and determinate actions at the country level, keeping in mind that the best way to prevent a human pandemic is to control the disease at source in animals.
Since the beginning of the crisis in early 2004, the concepts and approaches of GF-TADs have been applied, which basically means the development of a strong partnership with OIE, with the Regional Organizations and with the countries.
To combat avian influenza at its source, FAO has, from the outset, adopted a three-pronged approach.
First, and foremost, we are working with all affected and at risk countries to strengthen their veterinary services and to improve local capacity at the farm and market levels in order to: (a) improve the surveillance, detection, and reporting of the disease in both wildlife and domestic birds, (b) implement biosecurity measures aimed at preventing the spread of the disease; and (c) efficiently control the disease, once detected, and to limit its spread. There are known and proven practices for this operation, such as isolating poultry, good farm hygiene, use of effective vaccines, close monitoring, and quick culling when necessary, among others. These practices work, and there are success stories in several countries to report. FAO has been providing advice on how to apply these practices, offering capacity building workshops, developing guidelines and manuals, helping equip veterinary laboratories, provision of diagnostic reagents, assisting access to vaccines, facilitating sample transfer between countries and OIE/FAO Reference Laboratories, and assisting countries in the design of prevention and control strategies.
A second facet of FAO's work deals with the establishment of regional networks for improved information-sharing and collective efforts to confront a regional problem. The epidemiology of avian influenza is complex and requires understanding to search for the best intervention measures. Timely reporting of outbreaks and sharing of epidemiological data and of virus samples has been stressed by FAO. This is crucial to analyze the characteristics of the viruses in order to understand and control the disease and prevent human infection. FAO and OIE have repeatedly appealed to governments to improve the exchange of viral strains between veterinary and human health scientific communities.
A third dimension of FAO's work is to provide technical information globally and to advocate for an internationally coordinated effort against HPAI. FAO has, for example, collaborated jointly with OIE, WHO, and Ministries in the affected countries to organize several international and regional meetings to raise the profile of the avian influenza control program. FAO provides regular information updates through our websites 13, 14 and through various publication instruments, such as the avian influenza Disease Emergency News Bulletin (e.g., FAO AIDE News and EMPRES Watch). We have also extensively communicated with multilateral and bilateral donors and government officials in a sustained effort to sound the alarm and mobilize action.
At this point, it is important to stress that FAO is not working in isolation. The world is up against a complex problem, with overwhelming human and economic consequences. Working alone, no organization will resolve it. Partnerships are needed. In particular, as it has already stated, FAO is in very close partnership with OIE. The two organizations have developed jointly a Global Strategy 18 and Guidelines 19 for the Progressive Control of Highly Pathogenic avian influenza. They have canvassed WHO support for that strategy and are working hand-in-glove to implement it.
FAO is also working in collaboration with other UN partners and with bilateral donors and several NGOs.
CONCLUSIONS
Transboundary and emerging diseases are becoming ever more important since they can spread throughout an entire region, impact trading partners and commerce, tourism, consumer confidence, and occur in distant countries, with devastating economic and livelihood consequences. With the globalization of trade and the increasing movements of people, these major crises will continue to menace the global animal and human populations; the FAO philosophyshared by the OIE-is a need to prevent and control them at the source, which is most of the time in developing countries. Regional and international approaches have to be followed and the FAO OIE GF-TADs initiative provides the appropriate concepts and objectives as well as an organizational framework to link the international and regional organizations at the service of the countries to better prevent and control these diseases.
The GF-TADs Global Secretariat has carried out several regional consultations for the identification of priority diseases and best ways for their administration and prevention. This is an ambitious challenge, as there are wide range of serious diseases of concern, all of them transboundary and trade-limiting. In the questionnaires carried out and through the consultative process, it was noted that globally, FMD was ranked as the first and foremost priority. Rift Valley Fever, and today Highly Pathogenic Avian Influenza are defined as major animal diseases which also affect human health. PPR and CBPP, a disease which is particularly serious in Africa and finally, African swine fever (ASF) and classical swine fever (CSF) are also regionally recognized as top priorities on which the Framework is determined to work.
